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Some embodiments, an expansible NiA is provided which
may be inserted between two vertebrae, for instance, for

maintenance and/or restoration of the distance/space between

Vertebrae. The implant may include first and second opposed
plates that are intended to move away from one another, and
which engage portions of vertebrae via a recess provided for
on a bearing Surface of the plates. The implant may addition
ally include at least first and second opposed end members,
where at least one of the end members includes an aperture
configured for receiving at least a portion of a retaining ele
ment adapted for retaining the implant in an expanded con
figuration once the implant is expanded. Methods of treat
ment and methods of use of such implants for the alleviation
of back pain (for example) are also provided herein.
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APPARATUS FOR RESTORATION OF THE
SPINE AND METHODS OF USE THEREOF
RELATED APPLICATIONS

0001. This application is a continuation of PCT Applica
tion No. PCT/IB2008/002246 filed Apr. 8, 2008 under 35
USC S 111(a). Priority of the aforementioned filing date is
hereby claimed, and the disclosure of the PCT Patent Appli
cation is hereby incorporated by reference in its entirety.
FIELD OF THE DISCLOSURE

0002 Embodiments of the present disclosure are directed
to spinal implants, and more particularly, to intervertebral
spinous implants.
BACKGROUND OF THE DISCLOSURE

0003. The spinal column is made up of four main compo
nents: the spinal chord, the vertebra, the ligaments, and the
intervertebral disc, and each may play a role in back pain.
Generally, back pain may be caused by spinal instability, disc
or ligament degeneration, bone joint dislocation, spinal root
or articulation compression, and the like. For instance, dete
rioration of the intervertebral disc, such as a result of spinal
Stenosis, can lead to extreme discomfort and pain.
0004. Accordingly, a common source of back pain is the
result of the degeneration or herniation of the intervertebral
disc, causing compression of the spinal column, which in turn
can lead to the pinching of the spinal nerves and the release of
inflammatory chemical mediators that promote Swelling and
inflammation thereby further irritating spinal nerves.
0005 One method used for the relief of back pain, such as
that caused by spinal Stenosis, involves Surgery designed to
remove and/or reduce pressure on the spinal nerves/roots
caused by Such mechanical breakdown of the spinal column.
Several techniques, such as interSpinous process decompres
Sion, are known for effecting a vertebral correction, e.g., to
attempt to restore an intervertebral space to its original shape
or distance.

0006 For instance, where back pain is caused by deterio
ration of the intervertebral disc, intervertebral implants, such
as cages or disc prosthesis, have been designed to be inserted
into the deteriorated region between two vertebral endplates
in an effort to stabilize or increase the space between the
vertebrae. Such intervertebral implants, however, limit the
extent to which vertebrae can move towards each other since,

when the spine is extended, spinous processes tend to come
into abutment against the Surfaces of the implants. Further
more, since implants do not have the same mechanical prop
erties as that of an intervertebral disc, the overall mechanical

properties of the spine present significant discontinuities
compared with an intact spine, thereby increasing deteriora
tion of the intervertebral disc.

0007 Accordingly, there is a need in the art for a spinal
implant and corresponding associated methods (e.g. method
ofuse) that reduce the above noted disadvantages of implants
that are used to address spinal complications, and provide for
the reduction of back pain as well as the restoration of the
spine. At least some of the embodiments of the present dis
closure meet these and other needs in the art.
SUMMARY OF THE DISCLOSURE

0008. Some of the embodiments of the subject disclosure
are directed toward an expansible/expandable implant. The
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implant may be inserted between two portions of a vertebra,
or within an intervertebral space between two vertebrae, for
the restoration of the spine (for example). For instance, in
Some embodiments, the implant may be used to restore and/or
expand the distance between two vertebrae (e.g., between two
adjacent vertebrae).
0009. In some embodiments, an implant is presented that
includes a single plane of expansion, intrinsic to the implant,
for instance, a plane of expansion that corresponds to a plane
between a two vertebrae.

0010 Some embodiments of the implant may further
include at least first and second opposed plates that are
intended to move away from one another according to a plane
of expansion as the implant is expanded. The at least first and
second opposed plates may include first and second bearing
Surfaces, respectively, where each of Such Surfaces may fur
ther include (or at least one of such surfaces may further
include) a recess configured for engaging a portion of one of
two surfaces of a bone or a portion thereof.
0011. Some embodiments of the disclosed implant may
additionally include at least first and second opposed end
members that are associated with each of the opposed plates,
where at least one of the end members includes an aperture
configured for receiving at least a portion of a retaining ele
ment. The retaining element may be moveably associated
with one or more of the end members, adapted for retaining
the implant, once expanded, in the expanded configuration.
Such “retaining may also be locking, that is, locking the
implant in an expanded configuration. Methods of using at
least some of the disclosed embodiments enable the allevia

tion of back pain and/or the restoration and/or treatment of
adverse spinal conditions.
BRIEF DESCRIPTION OF THE DRAWINGS

0012. According to common practice, the various features
of the drawings may not be presented to-scale. Rather, the
dimensions of the various features may be arbitrarily
expanded or reduced for clarity. The drawings illustrate vari
ous features of at least some of the disclosed embodiments.

Included in the drawings are the following figures:
0013 FIG. 1A illustrates a perspective view of an embodi
ment of an expansible implant according to the disclosure, in
a resting position.
(0014 FIG. 1B illustrates the example of FIG. 1A, in
opened-out position.
0015 FIG. 2A illustrates a side view of an embodiment of
an expansible implant according to the disclosure, in a resting
position.
(0016 FIG. 2B illustrates the example of FIG. 2A, in
opened-out position.
0017 FIG. 2C illustrates an enlarged side view of support
members for the embodiment illustrated in FIGS. 2A and 2B.

0018

FIG. 3 illustrates a lateral view of the embodiment

illustrated in FIG. 1A.

0019 FIG. 4 illustrates a view in section according to the
line I-I of FIG. 3.

0020 FIG. 5 illustrates a view in section according to the
line II-II of FIG. 3.

0021 FIG. 6 represents an end view according to view F of
the embodiment according to FIG. 1A.
0022 FIG. 7 illustrates a view from above of the embodi
ment according to FIG. 1A.
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0023 FIG. 8 illustrates a perspective view of another
embodiment of an expansible implant according to the dis
closure, in a resting position.
0024 FIG. 9 illustrates the example of FIG. 8, in opened
out position.
0025 FIG. 10 illustrates a lateral view of the example
according to FIG.8.
0026 FIG. 11 illustrates a view in section according to the
line III-III of FIG. 10.

0027 FIG. 12 illustrates a view in section according to the
line IV-IV of FIG. 10.

0028 FIG. 13 illustrates a view in section according to the
line V-V of FIG. 10.

0029 FIG. 14 illustrates a view in section according to the
line VI-VI of FIG. 10.

0030 FIG. 15 illustrates an end view according to direc
tion G of the example according to FIG. 8.
0031 FIG.16 illustrates a view from above of the embodi
ment according to FIG. 8.
0032 FIG. 17 illustrates a perspective view of an embodi
ment according to the disclosure of an expansible implant
with a recess and a retaining element, in a resting position.
0033 FIG. 18 illustrates the example of FIG. 17, in
opened-out position.
0034 FIG. 19 illustrates a lateral view of the implant of
FIG. 17, as it would be post deployment between two sur
faces/portions but pre-expansion.
0035 FIG. 20 illustrates a lateral view of the implant of
FIG. 17, as it would be post deployment between two surfaces
and post-expansion.
0036 FIG. 21 illustrates a side view of the implant of FIG.
17, as it would be post deployment between two surfaces and
post-expansion.
0037 FIG. 22 illustrates a perspective view of one
embodiment according to the disclosure of an expansible
implant with a recess, a retaining element, and an envelope, in
a resting position.
0038 FIG. 23 illustrates the example of FIG. 22, in
opened-out position.
0039 FIG. 24 illustrates a lateral view of the implant of
FIG.22, as it would be post deployment between two surfaces
and post-expansion.
0040 FIG.25 illustrates a side view of the implant of FIG.
22, as it would be post deployment between two surfaces and
post-expansion.
0041 FIG. 26A-D illustrate stages of a method of deploy
ing an expansible implant between two bone Surfaces in
accordance with Some embodiments of the disclosure.
DEFINITIONS

0042. Before embodiments of the subject disclosure are
further described, it is to be understood that the disclosure is

not limited to particular embodiments described, as Such may
of course vary. It is also to be understood that the terminology
used here in is for the purpose of describing particular exem
plary embodiments only, and is not intended to be limiting.
Unless defined otherwise, all technical terms used herein

have the same meaning as commonly understood by one
skilled in the art to which this disclosure belongs.
0043. Where a range of values is provided, it is understood
that each intervening value, between the upper and lower
limit of that range, and any other stated or intervening value in
that stated range, is encompassed within at least some of the
embodiments of the subject disclosure. The upper and lower
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limits of these Smaller ranges may independently be included
in the Smaller ranges, and are also encompassed within at
least some of the embodiments of the subject disclosure,
Subject to any specifically excluded limit in the Stated range.
Where the stated range includes one or both of the limits,
ranges excluding either or both of those included limits are
also included in at least some of the embodiments of the

Subject disclosure.
0044) Throughout this application, various publications,
patents and published patent applications may be cited. The
disclosures of these publications, patents and published
patent applications referenced in this application are hereby
incorporated by reference in their entirety into the present
disclosure. Citation herein by the Applicant of a publication,
published patent application, or patent is not an admission by
the Applicant of said publication, published patent applica
tion, or patent as prior art.
0045. It must be noted that as used herein and in the
appended claims, the singular forms “a”, “and”, and “the
include plural referents unless the context clearly dictates
otherwise. Thus, for example, reference to a “bearing sur
face' includes a plurality of Such bearing Surfaces, and refer
ence to “the retaining element includes reference to one or
more retaining elements and equivalents thereof known to
those skilled in the art, and so forth.

0046. It is further noted that the claims may be drafted to
exclude any optional element. As such, this statement is
intended to serve as antecedent basis for use of such exclusive

terminology as “solely”, “only' and the like, in connection
with the recitation of claim elements, or the use of a “nega
tive' limitation. Accordingly, the term “optional' or “option
ally present’ as in an “optional element' or an “optionally
present element’ means that the subsequently described ele
ment may or may not be present, so that the description
includes instances where the element is present and instances
where it is not.

0047. As will be apparent to those of skill in the art upon
reading this disclosure, each of the individual embodiments
described and illustrated herein has discrete components and
features which may be readily separated from or combined
with the features of any of the other several embodiments
without departing from the scope or spirit of the present
disclosure. Any recited method can be carried out in the order
of events recited or in any other order which is logically
possible.
DETAILED DESCRIPTION

0048. At least some of the embodiments of the subject
disclosure include an expansible/expandable implant which
may be used, according to some embodiments, to restore
and/or expand the distance between two vertebrae (e.g.,
between two adjacent vertebrae).
0049. The implant may include at least first and second
opposed plates that are intended to move away from one
another according to the plane of expansion as the implant is
expanded. The at least first and second opposed plates may
include first and second bearing Surfaces, respectively, which
Surfaces may each include a recess configured for engaging a
portion of at least one vertebrae (or at least one of the plates/
bearing Surfaces may include a recess).
0050. The implant may additionally include at least first
and second opposed end members that are associated with
each of the opposed plates, one or more of which may include
an aperture configured for receiving a retaining element (may
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also be referred to as a locking element). The retaining ele
ment may, therefore, be moveably and/or re-movably associ
ated with one or more of the end members, wherein the

retaining/locking element may be adapted for at least retain
ing (and/or locking) the implant, once expanded, in an
expanded configuration. Methods of using Such expansible
implants for the alleviation of back pain and the restoration
and/or treatment of adverse spinal conditions are also pro
vided herein.

0051. As summarized above, some of the embodiments of
the Subject disclosure provide for an expansible implant. In
Some embodiments, the implants may be employed to either
retain or expand the distance between two vertebrae. Such
implant embodiments includes a collapsed configuration,
Suitable for implantation at the spine, and an expanded con
figuration, for instance, where the implant retains or expands
the distance between vertebrae.

0052. In some embodiments, the diameter (or minimal
height) of the expansible implant in a collapsed configuration
may be between about 5 mm and about 15 mm, for instance,
between about 7 mm and about 12 mm, such as between about
8 mm and about 10 mm. Likewise, in some embodiments, the

expansible implant may have a maximally expanded diam
eter/height that ranges from between about 10 mm and about
25 mm, for instance, between about 12 mm and about 20 mm,
such as between about 15 mm and about 18 mm.

0053. Further, due in part to the retaining element of the
Subject implant, the implant may have a variety of configu
rations that range between a minimally collapsed configura
tion to a maximally expanded configuration. In this manner,
the degree and rate of expansion (and/or retraction) of the
implant may be precisely controlled so as to specifically
conform to an inter-vertebral space in need of correction. For
instance, a Suitable height of expansion may range continu
ously from between about 0 mm and about 25 mm, for
instance, between about 5 mm and about 15 mm, Such as
between about 8 mm and about 10 mm.

0054 According to some embodiments, the implant is
used in an intervertebral application, where the implant may
be configured so as to be inserted into an intervertebral space
between two vertebrae (for example), or inserted between two
bone segments of vertebrae (e.g., two adjacent vertebrae). For
instance, in Some embodiments, such as where there has been
a deterioration of the intervertebral disc, an intervertebral

implant according to some embodiments may be inserted, in
a collapsed configuration into the deteriorated region
between two vertebrae and, once appropriately positioned,
may be expanded so as to restore or retain the space between
the two vertebrae. In some embodiments, the implant is
inserted between two spinous processes of adjacent (for
example) vertebrae.
0055 As described above, the implant according to some
embodiments may have a collapsed configuration and an
expanded configuration and may be moveable from the col
lapsed to the expanded configuration. In some embodiments,
the implant in the collapsed configuration includes a tubular
body, which tubular body may be manufactured of any suit
able material by methods well known in the art. For instance,
the body may be fabricated from biocompatible material, for
example titanium, into a tubular body using lathe, laser, and/
or electro-erosion manufacturing techniques (cast manufac
turing may also be used).
0056. Accordingly, in some embodiments, the implant of
the Subject disclosure may include one or more plates. For
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instance, in some embodiments, the implant includes a plu
rality of plates, including at least a first and a second plate in
an opposed configuration to one another. A plate of the Sub
ject disclosure may have any suitable shape and have any
Suitable size so long as it is capable of assisting in the engage
ment and/or Support of a body element, such as a bone or
tissue. For example, in Some embodiments, a suitable plate of
the Subject disclosure may have a width that ranges from
about 5 mm and about 12 mm, for instance, between about 7
mm and about 10 mm, such as between about 8 mm and about

9 mm. In some embodiments, the plate may have a length that
ranges from about 10 mm and about 30 mm, for instance,
between about 15 mm and about 25 mm, such as between
about 18 mm and about 20 mm. In some embodiments, the

plate may have a thickness that may range from about 0.2 mm
and about 10 mm, for instance, between about 1 mm and
about 7 mm, such as between about 2 mm and about 5 mm. In

one embodiment, each of a plurality of plates may form
partially cylindrical Support Surfaces, one portion of which
may be parallel to a longitudinal axis of the expansible
implant.
0057. In some embodiments, the length of the implant may
be sized to be substantially equal to the plate(s) and/or a
support surface thereof. Such a feature allows optimization of
a ratio of the Support length on the bone, tissue, or other body
element to the length of the implant. As will be described in
more detail below, in some embodiments, a filling material
may be injected in and/or around the implant after it has been
expanded. An injection pressure of such a filling material is
preferably low so as to avoid having the filling material be
injected into inappropriate tissues such as blood vessel walls
(or out of an intravertebral body, for example).
0.058 Such a material may be a filler cement (or in some
embodiments may be a silicone or any biocompatible soft or
hard material) which may aid/assist in compressive load with
the implant. Cements that may be used with the implants may
include an ionic cement, in particular a phosphocalcic
cement, an acrylic cement, a compound of the latter, and or
any other suitable cement well known in the art.
0059. In some embodiments, the plates of the implant
include or act as a bearing Surface (e.g., external, tissue
engaging Surface of a plate) configured for engaging a bone,
tissue, or other body element of a Subject (i.e., patient). Such
as a vertebral bone or vertebral or intervertebral tissue. In

Some embodiments, the plate/bearing-Surface includes a
recess, notch, and/or opening ("engaging member”) which
receives a portion of the bone or tissue to which the implant is
placed. Accordingly, in Some embodiments, the engaging
member (e.g., recess, etc.) has a morphology that is compli
mentary to a bone, tissue, or other body element so as to
receive and/or engage the bone, etc. in a Snug and/or prede
termined manner.

0060 For example, in some embodiments, the bearing
Surfaces each include an engaging member that is configured
for engaging a portion of a respective vertebra of two verte
brae adjacent each respective plate. In some embodiments,
the bearing Surface of the plates include an extended, elongate
or winged portion.
0061 The engaging member may have any Suitable shape
and/or dimension so as to receive or otherwise engage a bone,
tissue, or other body element. For instance, the engaging
member may be round, spherical, square-like, V-shaped,
parabolic, concave, convex and/or the like. Specifically, in
Some embodiments, the engaging member is configured as a
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recess, which may have a width that ranges from about 2 mm
and about 12 mm, for instance, between about 4 mm and
about 10 mm, such as between about 5 mm and about 6 mm.

In some embodiments, the engaging member may have a
length that ranges from about 5 mm and about 12 mm, for
instance, between about 7 mm and about 10 mm, Such as
between about 8 mm and about 9 mm. In some embodiments,

the engaging member may have a depth that ranges from
about 2 mm and about 10 mm, for instance, between about 4
mm and about 8 mm, Such as between about 5 mm and about
6 mm.

0062. In some embodiments, the implant may include two
opposed plates with first and second bearing Surfaces, where
at least one (and preferably both) first and second bearing
Surfaces each include a recess, notch, etc. configured for
engaging at least a portion of a restoration Surface. Such as a
bone, tissue, or other body element surface of a subject.
Accordingly, the implant may be expanded by the movement
of a first and second opposing plate away from one another,
when the implant is opened out. Such a feature allows the
pressure which is exerted by the bearing surface of the plates
of the implant on the bone, tissues, etc. to be reduced, for
instance, by increasing the contact or Support Surface.
0063. In some embodiments, the implant may include one
or more end members, which may be integral with the
implant. For instance, in some embodiments, the implant
includes a plurality of end members, such as at least a first and
a second end member in an opposed relationship and spaced
apart from one another.
0064. An end member in some embodiments may have
any suitable shape and any Suitable size so long as the end
member is capable of associating with one or more of a plate
and/or end member so as to facilitate the expanding, contract
ing, and/or retaining of the expansible implant into a desired
configuration. For example, an end member may be round,
circular, triangular, pyramidal, square, etc. In some embodi
ments, a Suitable end member of the Subject disclosure may
have a width or diameter that corresponds to the width or
diameter of the implant, and such width/diameter may be
within a range of about 5 mm and about 15 mm, for instance,
between about 6 mm and about 12 mm, such as between about
8 mm and about 10 mm. In some embodiments, each end

member may have a length that ranges about 1 mm and about
5 mm, for instance, between about 2 mm and about 4 mm,
Such as about 3 mm. In some embodiments, the end member

may have a thickness that may range from about 0.5 mm and
about 5 mm, for instance, between about 1 mm and about 4
mm, Such as between about 2 mm and about 3 mm.

0065. In some embodiments, the implant includes a plu
rality of opposed end members that are associated with both
a plurality of opposed plates and a retaining element, which
together are configured such that as the end members are
drawn together (e.g., the distance between the end members
decreases longitudinally), the implant expands in a direction
perpendicular to a longitudinal axis of the implant. In some
embodiments, such expansion may be radial e.g., within a
single plane of expansion.
0.066. In some embodiments, the end member includes an
aperture. Such as an aperture configured for receiving a por
tion of a retaining element. For instance, in Some embodi
ments, the end members includes an aperture configured for
receiving one end of a retaining element. Specifically, in some
embodiments, the end member includes a proximal Surface
and a distal Surface and includes at least a first aperture
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provided therein, wherein the aperture extends there through
from the proximal surface to the distal surface. In some
embodiments, the aperture includes amating area, which may
include a mating Surface, where themating area is configured
for mating with a respective mating portion of a retaining
element.

0067. An aperture of an end member may be of any suit
able shape and of any suitable size, so long as it is configured
So as to receive a retaining element and/or Snugly fit a retain
ing element there through. Such apertures may include Screw
threads which correspond to screw threads of a retaining
member. For instance, in Some embodiments, the aperture is
circular or round and includes a diameter that ranges from
about 1 mm and about 6 mm, for instance, between about 2
mm and about 5 mm, Such as between about 3 mm and about

4 mm. It is worth noting that one or both end members may
include apertures with mating areas, e.g., threading, therein.
For example, where the retaining element may be an elon
gated, shaft member that includes a mating Surface that
includes threading, the apertures of both end members may
include threading, or the aperture of only one end member
(e.g., distal end member) may include threading.
0068. Where the retaining element is elongated, including
a shaft (for example, a solidor tube-like shaft) having thread
ing on its distal end portion, the aperture of the distal end
member may include corresponding threading. To that end,
for example, where a distal end of a retaining element con
taining threading is inserted through an aperture in the proxi
mal end member (the aperture of the proximal end member
may or may not include screw threads) and into the aperture
of a distal end member, where the distal end member includes

threading that corresponds to the threading on the distal por
tion of the retaining element. In this example, the retaining
element also includes a proximal portion which may include
anabutment, which in some embodiments, corresponds to the
head of a screw, and more particularly, to the underneath side
of the head of a screw. The length of the retaining element, in
Such embodiments, may correspond initially to the length of
the implant (i.e., from end member to end member).
0069. In such a configuration, the retaining element is
enabled to retain the implant in an expanded configuration
with the distal end portion of the retaining element being
screwed into the distal end member, and the underneath side

of the screw head located on the proximal portion of the
retaining element abutting the outer proximal Surface of the
proximal end member. In some embodiments, the retaining
element may also act as a expansion mechanism for the
implant. Using the same example above, according to some
embodiments, the implant is held in place (e.g., through either
an installation tool, bone and/or other bodily tissue), and the
threads of the distal end portion of the retaining element
engage the threads of the aperture of the distal end member.
Upon insertion the underneath side of the head of the retain
ing member comes into contact with the outer proximal Sur
face of the proximal end member, thus, upon expansion the
head of the retaining element applies a force as the retaining
element is screwed into the distal end member, where such

force causes the implant to expand, and in Some embodi
ments, shorten in length as the implant is expanded. In this
and other such manners, the expansion and the degree of
expansion of the implant may be controlled by the amount of
threaded engagement of the corresponding screw threads.
0070 The threading of an aperture of an end member
and/or the threading of the retaining element may have any
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Suitable pitch, so long as the pitch is capable of being asso
ciated with an end member and/or retaining element. For
instance, a Suitable pitch for the threading of an end member
and/or retaining element may be from about 0.25 mm and
about 3 mm, for instance, between about 0.5 mm and about
2.5 mm, Such as between about 1 mm and about 2 mm.

0071. Further, in some embodiments, the proximal and/or
distal surface of the end member may further include a recess,
Such as a recess configured for receiving a portion of a retain
ing element. Specifically, in Some embodiments, the proxi
mal Surface of an end member includes a recess, wherein the

recess Surrounds an aperture and is configured for receiving
the proximal portion of a retaining element Such that when a
distal portion of the retaining element is fully received within
the aperture, the proximal portion of the retaining element
(e.g., the head portion) does not extend beyond the bounds or
plane of the proximal surface of said end member. Rather, the
head portion of the retaining element aligns within the recess
so as to be flush with the proximal surface of the end member.
0072. In some embodiments, the one or more surfaces of
the end member may include a recess or notch region con
taining a notch element, Such as a notch that is adapted to
engage and/or otherwise receive a portion of an implantation
installation device. Such as an implant holder.
0073. In some embodiments, an expansible implant
includes one or more Supports for one or more of the plates
and/or one or more material webs or plastically deformable
Zones. One or more such webS/Zones may be associated with
one or more supports. For instance, in some embodiments, the
implant includes a plurality of supports, such as at least a first
and a second Support, which Support may be directly or indi
rectly associated with a plate, and/or bearing Surface thereof,
and/or an end member(s). For example, in some embodi
ments, an expansible implant includes first and second plates
that include first and second bearing Surfaces, where the
implant additionally includes first and second Supports that
are associated with each of the first and second plates and/or
bearing Surfaces thereof. In some embodiments, the first and
second Supports are further associated with first and second
end members. In some embodiments, the first and second

Supports comprise a plurality of first and second Supports.
0074. In some embodiments, the implant includes first and
second Supports for each of the first and second bearing
Surfaces of the plates, wherein the Supports are positioned
under each plate, respectively. In some embodiments, the
opening out of the first and second plates includes the raising
of the plates via the use of the one or more Supports positioned
under the plates. Such a feature may allow thrust forces to be
distributed under the plate in order to reduce the cantilever.
0075. A support of the implant may be of any suitable
dimension so long as it is capable of being associated with one
or more of a plate and an end member, and in some embodi
ments, either directly or indirectly associating the Support
with the end member, and thereby serving the purpose of
Supporting a plate of the implant. Specifically, in some
embodiments, a suitable Support of the Subject disclosure
may have a width that ranges from about 5 mm and about 12
mm, for instance, between about 6 mm and about 10 mm,
such as between about 8 mm and about 9 mm. In some

embodiments, the Support may have a length that ranges
about 5 mm and about 12 mm, for instance, between about 6
mm and about 10 mm, such as between about 8 mm and about

9 mm. In some embodiments, the Support may have a thick
ness that may range from about 0.2 mm and about 2 mm, for
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instance, between about 0.5 mm and about 1.5 mm, Such as
between about 1 mm and about 1.25 mm.

0076. In some embodiments, where a plurality of supports
are associated with a plurality of plates, the Supports may all
have the same length or be of one or more different lengths.
For instance, the plurality of Supports may have Substantially
equal lengths, or alternatively, at least one of a first and second
Support is shorter in length to a corresponding Support, Such
that upon expansion of the implant, the first and second Sup
ports move at an angle toward one another.
(0077. The material web(s)or Zone(s) as briefly described
above, are used to control expansion of the implant. The
material web/Zone may have any Suitable configuration So
long as it is capable of facilitating the association of a Support
with a plate and/or end member and is adapted for being
deformed, for instance, plastically, so as to control the expan
sion of the implant. Accordingly, in Some embodiments, the
material web controls the expansion of the implant by
deforming in a predetermined manner to a predetermined
eXtent.

0078. In some embodiments, the material web/Zone is an
articulation area formed by the thinning of a wall that is
interposed between a Support portion and a plate and/or end
member. Accordingly, the material web may beformed by the
production of a weakened Zone at a region of connection
between a Support and a plate and/or end member, for
instance, by fabricating a groove in the Support material the
thickness of which is determined by the depth of the groove,
whereby the weakened Zone allows the articulation and/or
support to be plastically deformed withoutbreaking.
0079. In some embodiments, the material web is posi
tioned between each Support and a corresponding plate and/or
end member, where the material web includes a predeter
mined thickness which controls the expansion of the implant.
As stated earlier, Accordingly, in some embodiments, the
web/Zone corresponds to an expansion controlling element(s)
for controlling a determined expansion value of the implant,
between a minimum height/diameter of the implant before
any expansion and a maximum height/diameter of the implant
after its maximum expansion.
0080. The retaining element according to some embodi
ments, may have any suitable shape and any suitable size so
long as the retaining element is capable of interacting with
one or more of an end member(s) and/or plate(s) of the
implant to facilitate the expanding, contracting, and/or retain
ing (and may include locking of the implant) of the implant
into a desired configuration. For example, an retaining ele
ment may be an elongate member that may be round, circular,
triangular, pyramidal, square, etc. It may be tubular or Solid,
or a combination thereof. Specifically, in Some embodiments,
a suitable retaining element of the Subject disclosure may be
configured as a screw, rivet, cable, wire, and combinations
thereof or the like.

I0081 For instance, a suitable retaining element may have
an extended rivet or screw like configuration, where the
retaining element includes an extended body with a proximal
portion, a distal portion and a extended body there between.
The proximal and/or distal portions may be configured for
engaging and/or moveably associating with one or more end
members and the extended body may be configured for pass
ing through an aperture(s) in the
I0082 In some embodiments, the proximal and/or distal
portions of the retaining element may include an abutment
and/or a mating area with a mating Surface, wherein the
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abutment and mating areas of the retaining element are con
figured for being associated with corresponding mating areas
of end members and/or the apertures thereof. For instance, as
disclosed above, in some embodiments, a proximal or distal
portion of a retaining element may include an abutment,
wherein the abutment is configured for associating with an
end member, for example, an exterior side of a proximal end
member. In some embodiments, a proximal or distal portion
of a retaining element may include a mating area, wherein the
mating area is configured for associating with a correspond
ing mating Surface of an end member, for example, a corre
sponding mating area of an aperture positioned within the end
member. Such mating areas may be corresponding screw
threads, and may also be a rivet-like configuration.
0083. In some embodiments, the retaining element has an
elongate body that has a diameter that ranges from about 1
mm and about 6 mm for instance, between about 2 mm and
about 5 mm, such as between about 3 mm and about 4 mm. In

Some embodiments, the elongate body of the retaining ele
ment may have a length that ranges from about 10 mm and
about 30 mm, for instance, between about 15 mm and about
25 mm, such as between about 18 mm and about 20 mm.

0084. In some embodiments, the retaining element has an
extended wire-like configuration, where the wire may include
a proximal portion with a proximal end, a distal portion with
a distal end, and an elongate body portion extending between
the proximal and distal portions. A distal portion, e.g., a distal
end, of the wire may include a retention member, such as a
hook like configuration or screw, where the hook is adapted
for engaging at least a first portion of a first aperture (located
on the distal end member of the implant) such that upon the
implant being expanded to a desired expanded State an abut
ment may be formed on a proximal end of the wire.
0085. In some embodiments, an expansible implant may
include one or more envelope members. For instance, the
implant may include an expandable envelope member com
prising a balloon element that is adapted for at least partially
or fully covering the implant (e.g., the implant is “enveloped
within the balloon).
I0086. In some embodiments, the envelope member is
capable of being expanded by the expansion of the implant
from a collapsed to an expanded configuration. In some
embodiments, the envelope member is configured for being
expanded or further expanded by the insertion of a fluid or
material, e.g., a fluid of particulate matter. The envelope
member may be fabricated by means known in the art and
may be fabricated from any suitable material. Such as, for
example, silicon, polymers, and the like.
0087 An envelope member, e.g., balloon element, accord
ing to some embodiments, may have any Suitable size and/or
any Suitable shape, so long as the envelope member is con
figured for containing one or more (or all) of the components
of the implant. For instance, in Some embodiments, the enve
lope member may attach to a plate, for instance, a bearing
Surface or a recess therein of the implant. In some embodi
ments, the envelope member may attach to at least one end
member of the implant. In some embodiments, the envelope
member is of a size and shape to contain the implant entirely
within the envelope/balloon and the balloon may be expanded
around the implant.
0088. In some embodiments, the envelope member may
be configured so as to have a specific contour that allows the
envelope member to engage a specific bone portion with a
predetermined morphology. For instance, when the implant
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and envelope are both in an expanded configuration, both the
envelope and a recess of the implant may engage a portion of
a vertebral bone thereby fixing the implant between one or
more vertebral bones of the spine.
I0089. As summarized above, the expansible implants of
the present disclosure are useful for restoring vertebral bone
anatomy either within a deteriorated vertebral body or
between vertebral bodies. Reference will now be made in

detail to various embodiments of the disclosure, which are

illustrated in the accompanying figures.
(0090 Referring now to FIGS. 1-7, the expansible implant
10 represented therein may include one or more of the fol
lowing: an expansion plane 2, which may be intrinsic to the
implant; an end member(s) (e.g., 3a and 3b), which end
member(s) may be used for positioning the expansible
implant between two surfaces and facilitating the expansion
of the implant along a plane of expansion between the two
Surfaces; a first and/or second plate(s) (e.g., 6a and 6b), which
plate(s) is configured for moving axially away from a central
(e.g., longitudinal) axis defined by line 100, and may include
a bearing Surface 7a and/or a recess 8a and/or extended e.g.,
winged, portions 9a and 9b, wherein the recess 8a may be
configured for engaging a portion of a restoration Surface,
which may be a portion of a bone. A Support(s) (e.g., 12, 13.
14, and 15), may be associated with one or more of a plate or
end member, and may be configured for assisting in the open
ing out (i.e., expanding) of the expansible implant in the
expansion plane 2. A material web or plastically deformable
Zone/area (e.g., 5a, 5b, 5c. 5d., 5e, 5f.5g, and 5h), for at least
partially controlling expansion of the implant, e.g., control
ling expansion to a determined expansion value, between a
minimum thickness/diameter A of the implant before expan
sion of the implant and a maximum thickness/diameter B of
the implant after its maximum expansion. A retaining element
(e.g., 19), may be associated with one or more end members,
wherein the retaining element is adapted for retaining the
implant in an expanded configuration once expanded. As
illustrated in FIGS. 1A and 1B, first 6a and a second 6b

opposite plates include/form first 7a and second 7b bearing
surfaces which are intended to be moved apart one from the
other along the expansion plane 2 during expansion of the
implant 10.
(0091. As shown in FIGS. 1A and 1B, implant 10 may
include a cylindrical shape with a transverse circular exterior
section. The implant 10 may include first 3a and second 3b
ends which adopt the shape of a transverse section of the
tubular (for example) body 24. The ends are preferably move
able and may be brought towards one another to allow the
opening-out/expansion of the implant, as represented in
FIGS. 1B and 2B. Accordingly, the two ends 3a, 3b may be
associated with each other by one or more of a material
web/Zone/area 5, support(s) 12-15, plate(s) 6, and/or retain
ing element 19. For instance, ends 3a and 3b may be associ
ated with one another either directly or indirectly via a plu
rality of opposed plates 6a and 6b, which plates may be
parallel to central axis 100 when the implant is unexpanded
and formed longitudinally in the tubular body 24. Further, the
plates may be coupled with supports 12-15, which supports
may be interposed between the plates and the ends and may be
configured to be folded under the plates thereby functioning
in part to bring the ends 3a and 3b towards each other, while
distancing the first 6a and second 6b opposite plates from the
longitudinal axis 100 of the tubular body 24.
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0092 FIGS. 2A-2C illustrate an embodiment of the
implant which is similar to the embodiment disclosed in
FIGS. 1A and 1B, but with an additional set of supports (e.g.,
a four bar linkage). More specifically, the implant in FIGS.
2A-2C includes supports 12A, 12B, 13A, 13B. 14A, 14B, and
15A, 15B. The additional supports may provide further rigid
ity for the implant and/or may insure that plates 6a and 6b,
which plates include recess 8a and 8b, open-out in a Substan
tially parallel and/or even manner.
0093. As represented in FIGS. 4-5, in order to allow the
plates 6a and 6b to be opened out in an expansion plane 2
(passing through the longitudinal axis 100 of the tubular body
24), the plates 6a and 6b may be diametrically opposed. For
instance, the plates 6a and 6b may be formed from a trans
verse recess 40 of the tubular body 24, traversing the tubular
body throughout, and extending over the length of the tubular
body between the two ends 3a and 3b of the implant 10. As
represented in FIG. 5, the plates 6a and 6b connecting the two
ends 3a and 3b, respectively adopt a transverse section
bounded by a circular arc 26 of the exterior surface of the
tubular body 24. Chord 27 defines the circular arc 26 and may
be included in the wall 25 to form recess 40. The recess 40

may be symmetrical with respect to the longitudinal axis 100,
as illustrated, retaining element 19 resides in recess 40. Fur
ther, plates 6a and 6b include recesses 8a and 8b, respectively.
0094. With respect to FIG.3, each plate 6a and 6b may be
divided into three Successive rigid parts, which may be articu
lated together in conjunction with the ends 3a and 3b, in some
embodiments, as follows. With respect to the upper plate 6a,
a first rigid support 28 is connected at one end to end 3a by
means of an articulation, e.g., material web/Zone 29. The
other end of rigid support 28 is connected to a first end of a
second adjacent rigid part 30 of plate 6a by means of an
articulation, e.g., material web/Zone31. The second rigid part
30 of plate 6a may be connected at a second end to a second
rigid support 32 by means of an articulation, e.g. material
web/Zone 33. The other end of the second rigid support 32
may be connected to end 3b by means of an articulation, e.g.,
material web/Zone 34. In some embodiments, the articula

tions 29, 31, 33 and 34 may include one degree of freedom in
rotation, acting, respectively, about axes which are perpen
dicular to the expansion plane 2. Further, articulations 29, 31,
33 and 34 may beformed by a thinning of the wall forming the
member in the relevant articulation Zone, as represented in
FIGS. 1A-3 (see, e.g., reference numerals 5 and 81).
0095 Plates 6a and 6b may also include a recess 8a and 8b
respectively, wherein the recess is configured for engaging a
portion of a bone and/or a restoration Surface. Additionally, a
retaining element 19, spans the implant and may be moveably
associated with ends 3a and 3b, such that as the retaining
element is engaged, ends 3a and 3b are moved toward one
another, longitudinally along central axis 100, thereby caus
ing articulations 29, 31.33 and 34 to fold under plates 6a and
6b and thereby causing plates 6a and 6b to move axially away
from central axis 100 and away from one another along an
expansion plane 2, thereby causing the implant to expand, as
depicted in FIGS. 1B and 2B.
0096. Each plate 6a and 6b may open out such that the
recesses 8a and 8b move away from the longitudinal axis 100
of the implant pushed by the adjacent rigid supports (e.g., 28.
32, 42, and 44), when the ends 3a and 3b of the implant are
brought one towards the other, and in some embodiments, by
effectuation of the retaining element 19. As represented more
particularly in FIG.3, in order to initiate the movement of the
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plates in the correct direction when the ends 3a and 3b are
brought towards the other, a suitable rotation couple of the
various parts of the plate/support may be established.
0097 Rigid supports 28, 32.42, and 44, associated with
upper and lowerplates 6a and 6b, respectively, may be articu
lated on ends 3a and 3b, respectively, in the lower part of the
material web/Zone associated with these rigid Supports. The
rigid parts of supports 28, 32 may also be articulated in their
association with central rigid part 30 of plate 6a in an upper
part of the material web which forms rigid parts 28, 32. The
same may be true (according to some embodiments) for the
corresponding elements of the lower plate 6b. The displace
ment of the articulations establish a rotation couple (for
example) on the rigid parts of Supports 28 and 32, when a
force is applied to bring the ends 3a and 3b together along the
longitudinal axis 100 of the implant. This displacement tends
to make the rigid supports 28 and 32 pivot away from the
longitudinal axis of the implant as a result of moving the
central rigid part 30 and recess 8a away from the longitudinal
axis 100. The same holds for the elements of lower plate 6b,
which may be constructed in a similar manner as the upper
plate and may be symmetrical to the upper plate 6a with
respect to a plane which is perpendicular to the expansion
plane 2 passing through the longitudinal axis 100.
0098. Thus, according to some embodiments of the
present disclosure, the articulations of the upper 6a and lower
6b plates may be formed by weakened web/Zones/areas pro
duced by grooves 81. The grooves define the thin material
web/Zone forming the tubular body 24, the thickness of which
may be determined by the depth of the grooves 81 (as repre
sented in the figures) in order to allow elastic deformation
and/or plastic deformation of the material web/Zone/area
without breaking. Specifically, the rigid parts of supports 28
and 32 of the upper plate 6a, and their symmetrical Zones on
the lower plate 6b, e.g., 42 and 44, can adopt a position,
termed extreme expansion, in which the intended rigid Sup
ports are perpendicular to the longitudinal axis 100 of the
implant 10, when the ends 3a and 3b are brought one towards
the other such that the implant is opened up until its maximum
expansion capacity, resulting in elastic deformation and/or
plastic deformation of the corresponding web material. The
width of the grooves 81 may be pre-determined to allow such
a clearance of the parts of the upper and lower plates and also
to impart a suitable radius of curvature to the webs in order to
ensure elastic deformation and/or plastic deformation with
out rupture of the material.
0099. The first 9a and second 9 belongate or wing portions
of plate 6a and first 9c and second 9d elongate or wing
portions of plate 6b may beformed coextensively in the upper
6a and lower 6b plates. With respect to the upper plate 6a, for
example, rigid wing portions 9a and 9b may beformed by the
central rigid part 30 of plate 6a and by material extensions
extending out both sides thereof. In order to produce the rigid
wing portions 9a and 9b, supports 28 and 32 may be separated
from the upperplate 6a using a pair of transverse slots 35 and
36 which extend longitudinally over the length each respec
tive support (see FIGS. 3-4). Articulations 31 and 33 and
Supports 28 and 32 form, respectively, a first and a second
support for the first 6a plate. The same applies to the second
plate 6b by symmetry.
0100 Hence, the first 6a and second 6b plates may com
prise respectively a first 9a, 9c and a second 9b, 9d cantilever
wing, the respective attachment Zones of which are situated at
the level of the first and second supports. As represented in
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FIGS. 1A-3, the first 9a, 9c and second 9b, 9d cantilever

wings may include a length corresponding Substantially to the
maximum displacement value of one of the first 6a or second
6b plates in an expansion plane 2. It is to be noted that the
wings may, in Some embodiments, belonger than the maxi
mum displacement value, although Such may not be seen in
FIGS 1-3.

0101 The first 6a and second 6b plates form first 7a and
second 7bbearing Surfaces, respectively, each having a length
which may be substantially equal to the length of the implant
and which may be displaced perpendicularly to the longitu
dinal axis 100 during expansion. The first 7a and second 7b
bearing Surfaces may each include a recess 8a and 8b, respec
tively, wherein the recess may be configured so to engage
and/or Support a portion of a bone, tissue, or other body
portion, for instance, along a plane of expansion between two
Surfaces, e.g., bone portions. According to Some embodi
ments of the disclosure, since the implant 10 is formed in a
tubular body 24, the first 6a and second 6b plates form,
respectively, curved support Surfaces, which include a recess,
and are parallel to the longitudinal axis 100.
0102 One or more of the end members 3a and 3b may
include a positioning element which may be a configuration
Suitable for positioning the expansible implant in a bone or
between bones and which facilitates and/or allows the expan
sion plane 2 to correspond with a space between two bones in
need of restoration, and in particular, in need of spatial/dis
tance restoration, and may include an engagement mecha
nism which allows for the angular orientation of the implant
about longitudinal axis 100. For example, such configuration
may include one or more flat surfaces (e.g., 37 and 38) or
other anti-rotational design (e.g. cross, square shape, hexago
nal shape, central or non-central groove, and the like) which
are formed on the cylindrical surface with a circular section of
end 3a, which may allow for rotational engagement of the
implant 10.
0103. An expansion element for causing the opening out
of the expansible implant in an expansion plane 2, may
include a configuration that includes end Supports 28 and 32
ofupperplate 6a and the corresponding symmetrical Supports
on the lower plate 6b, allowing opening out of the plates. A
retaining element 19 (which may also be considered an
expansion element used to expand the implant) may be used
to allow the ends 3a and 3b of the implant to be brought
together when placed in an implant position between two
restoration Surfaces. For instance, a retaining element 19 may
be included where the retaining element includes a proximal
and distal ends as well as an elongate portion there between.
The retaining element 19 may be moveably associated with
ends 3a and 3b such that as when the retaining element is
engaged, the ends of the implant are brought one to another.
For example, the retaining element 19 may include one or
more threaded portions, e.g., on one or more of its proximal or
distal ends, which threaded portions correspond to threaded
portions within an aperture of the end members, wherein as
the retaining element is rotated the corresponding threads
cause one or more of the end members 3a and 3b to move

axially along the retaining element 19 So as to be brought
together, thereby causing the implant to expand. As other
example the retaining element 19 and/or the end members 3a
and 3b may include one or more lip? circular tooth on one or
more of its proximal or distal ends. In such an embodiment,
when the retaining element 19 is pulled it causes 3a and 3b to
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move axially along it, causing the implant to expand. The
corresponding lips block the end members into position and
maintain the expansion.
0104. Alternatively, an implant carrier may be provided
wherein the implant carrier, by being Supported on the end3a,
for example, allows the end3b to be pulled toward end 3a, or
by being supported on end 3b, end 3a is pushed toward end
3b. To this end, the distal end 3b, for example, comprises an
aperture or opening 39 that is threaded along the longitudinal
axis 100 in order to allow the engagement of the implant
carrier, which includes a corresponding threaded portion. The
proximal end3a may include a bore 80 along the longitudinal
axis 100 in order to allow the passage of a core of the implant
carrier as will be explained further on. A suitable carrier tool
may be one such as described in U.S. Application Publication
No. 2006/0004455 to Leonard, et al., hereby incorporated
herein in its entirety.
0105. The retaining element, when performing as an
expansion element, may also allow the implant to be
expanded to a desired expansion—i.e., if the retaining ele
ment is a screw-like device, the number of turns of the retain

ing element may correspond to a predetermined height of the
expanded implant. Additionally, a control configuration may
be provided by the articulations 29, 31, 33, 34, etc., wherein
the thickness of the material webs defining the articulations
are capable of deforming in the plastic region, e.g., 81, so as
to allow the expansion of the plates of the implant to substan
tially preserve a determined opening-up position of the plates,
apart from elastic shrinkage which is negligible in practice.
0106 The expansion of the plates 6a and 6b of the implant,
and their stabilization once opened up, can be achieved
through adaptation of the recesses 8a and 8b in plates 6a and
6b, respectively, to the bone geometry. Further, in some
embodiments of the disclosure, the implant 10 allows a non
parallel displacement of plates 6a and 6b and, at the end of the
displacement, allows a definitive position of the plates in a
non-parallel state if necessary (e.g., as a function of the bone
anatomy). For example, the expansion of plates 6a and 6b
may be non-parallel if the lengths of individual Supports (e.g.,
12 and/or 13, etc.) are of different lengths. For example, if
supports 12 and 14 are longer than supports 13 and 15 (see
FIGS. 1A-2B), opening out the implant will force plates 6a
and 6b to angle away from each other. In FIGS. 1A-2B, this
would result that plates 6a and 6b at end3b to be further apart
from one another then at end3a. As one of ordinary skill in the
art will appreciate, depending upon the configuration, only
one respective Support need be lengthened/shortened, to
obtain a particular angle.
0107 Similarly, as shown in FIGS. 2A-2C, when the four
bar linkage comprising supports 12A, 12B, 13A, 13B. 14A,
14B, 15A, 15B, as shown, are equal lengths (i.e., length of
12A-length of 13A, length of 12B-length of 13B, etc.), a
parallelogram is then created upon expansion of the implant,
which ensures parallelism between segments AD and BC
(FIG. 2C). By modifying the lengths of L1 and L2, the four
bar linkage is no longer a parallelogram, but rather an angle
between plate 6a and 6b occurs. The angle formed may also
be dependent on how close ends 3a and 3b are drawn near to
each other. As the implant is opened-out, the angle slowly
increases.

0.108 FIGS. 8-16 relate to additional embodiments of an
expansible implant 101, the elements of which are preferably
functionally similar to the corresponding elements of the
implant embodiment illustrated in FIGS. 1-7. Moreover, the
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corresponding features in FIGS. 8-16 relating to the embodi
ment illustrated in FIGS. 1-7 include the same reference

numerals, respectively, with the addition of the number 100
and therefore will not be described further.

0109. The represented implant 101 differs from the
implant 10 by the absence of the wing portions (e.g. 9a, 9b,9c
and 9d) on the plates 106a and 106b, as represented more
particularly in FIGS. 8 and 9. Implant 101 is illustrated to
include (but not limited as such) a parallelogram system 141
on one of the end parts of support 128 or 132 of each of the
plates 106a and 106b. In the illustrated example, the paral
lelogram system is represented on Support end part 128 of
upper plate 106a, connected to the end 103a and the corre
sponding system on lower plate 106b. The parallelogram
systems may be used to ensure displacement of the plates
106a and 106b, parallel to longitudinal axis 110 of the
implant 101. As represented in the figures, the Support end
part 128 of the plate 106a (similarly on corresponding plate
106b) is split, as are articulations 131 and 129 (respectively)
over the central part 130 and over the end 103a of the implant
in order to form a parallelogram which is deformable during
displacement of the corresponding plate. As illustrated in
FIG. 9, the implant 101 additionally includes supports 112,
113, 114, and 115. The supports 112-115 may provide further
rigidity for the implant and/or may insure that plates 106a and
106b, which plates include recess 108a and 8b, open-out in a
Substantially parallel and/or even manner.
0110. A control configuration 105 may also be provided.
The control configuration may also be made of other articu
lations. The articulations of the deformable parallelogram
141 may be produced in the same manner as the other articu
lations 129, 131, 133,134 of the plate 106a, as represented in
FIGS. 8-16. The disclosed geometry as explained above, and
represented in FIGS. 11-14, establishes force couples on the
various support parts 128, 130, 132 of the support. This
allows for the desired displacements when bringing together
ends 103a and 103b of the implant 101.
0111. In order to obtain a deformable parallelogram 141,
the support end part 128 of the support is preferably divided
into three longitudinal levers: two lateral levers 142 and a
central lever 143, which form two sides of the deformable

parallelogram 141. The two remaining sides of the parallelo
gram may beformed by an extension 144 of the central part of
the plate 106a, placed in an axis of extension of the central
lever 143, and by a double extension 145 of the end 103a,
extending parallel to the longitudinal axis 110 of the implant
and placed in the axis of extension of the two lateral levers
142 (see FIG. 8).
0112. It is worth noting, that plates 106a and 106b may be
symmetrical with respect to a plane which is Substantially
perpendicular to the plane of expansion 102 passing through
the longitudinal axis 110 of the implant 101 in order to obtain,
during the expansion of the implant, the displacement of the
two plates in a manner parallel to the longitudinal axis 110.
0113. The opposed plates 106a and 106b may also include
first 127a and second 127bbearing surfaces, which may each
include a recess 108a and 108b, respectively, wherein the
recess may be configured so to engage and/or Support a por
tion of a bone, tissue, or other body portion, for instance,
along a plane of expansion Such as a plane between two bone
Surfaces. A retaining element 119 may also be included so as
to facilitate the expansion of the implant and/or retain or
maintain the implant in an expanded configuration once
expanded. For instance, a retaining element Such as an elon
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gated Screw, rivet, or wire may be inserted through an aper
ture, e.g., 139, in one or both end members 103a and 103b.
0114. The retaining element 119 may associated with the
end members and/or plates such that the retaining element
may be used to allow the ends 103a and 103b of the implant
to be brought together when placed within an implant posi
tion between two restoration Surfaces. For instance, a retain

ing element 119 may be included where the retaining element
includes a proximal and distal ends as well as an elongate
portion there between. The retaining element 119 may be
moveably associated with ends 103a and 103b such that as the
retaining element is engaged, the ends are brought one to
another. For example, the retaining element 119 may include
one or more threaded portions, e.g., on one or more of its
proximal or distal ends, which threaded portions correspond
to threaded portions within an aperture of the end members,
wherein as the retaining element is rotated the corresponding
threads cause one or more of the end members 103a and 103b

to move axially along the retaining element 119 So as to
brought together, thereby causing the implant to expand.
0115 FIGS. 17-25 further illustrate expansible implants
according to some embodiments, with additional detail as
well as additional features. As described above, an implant of
the Subject disclosure may include a plurality of opposed
plates 6a and 6b. Plates 6a and 6b includea bearing surface 7a
and 7b. Bearing Surfaces 7a and 7b include a body engaging
member, e.g., 8a or 8b, respectively.
0116 AS also explained above, the body engaging mem
ber may be a bone, tissue, or other body element engaging
member dependent upon to what use the implant is designed
to be put. In some embodiments, the body engaging member
may be a recess, notch, curved support member, or the like
and may have a morphology that is complimentary to a bone,
tissue, or other body element so as to receive and/or engage
the bone, etc. in a Snug and/or predetermined manner.
0117 The implant may additionally include end members
3a and 3b and supports 12a, 12b, 13a, 13b, 14a. 14b. 15a, and
15b (and 12c, 13c, 14c, and 15c not shown in FIG. 17), which
Supports may be configured so as to associate the plates 6a
and 6b with the end members 3a and 3b, either directly or
indirectly. For instance, the Supports may be at least partially
positioned under the plates and associated with the plates via
an expansion control element 5. For example, one or more of
the Supports may be associated with one or more of the plates
and/or end members via a material web 5, which material web

is configured for connecting or otherwise associating a Sup
port with a plate and/or an end member and is adapted for
being deformed, for instance, elastically or plastically so as to
control the expansion of the implant. As illustrated, plates 6a
and 6b include wing portions 9a-9d, however, as described
above wing portions need not be included. Rather, plates 6a
and 6b may be comprised of a central portion 30, which
central portion may include recess 8, for engaging a body
portion.
0118. The implant may additionally include a retaining
element 19, which retaining element may be configured for
moveably associating with the end members such that as the
retaining element is engaged the plates of the implant move
away from a central longitudinal axis thereby expanding the
implant. The retaining element as illustrated in the noted
figures may include the same features and operation as
detailed above.

0119. As illustrated in FIG. 17, the retaining element may
not be engaged when the implant is in a contracted configu

US 2009/0281628 A1

ration. As illustrated in FIG. 18, the retaining element may be
engaged when the implant is in an expanded configuration.
The retaining element may be engaged in any Suitable manner
dependent upon the design of the retaining element and the
desired function of the illustrated embodiment (in some
embodiments, the implant may be used without the retaining
element). For instance, where the retaining element is con
figured as a screw, the retaining element may be engaged by
being rotated. However, where the retaining element is con
figured as a rivet or wire, the retaining element may be
engaged by being pulled and the like. As illustrated, the
retaining element 19, according to some embodiments,
includes a head portion 26, which head portion may be con
figured for fitting within a recess of the end member 3a and
may include a transverse groove (or other recess, e.g., hex,
Phillips, and the like) for receiving an engagement tool,
which tool is designed for associating with the retaining ele
ment and engaging the retaining element thereby causing the
implant to expand. The end member 3a may include a recess
for receiving the head member and a notch portion (for
example).
0120 At least some of the disclosed implant embodi
ments, as briefly noted earlier in the application, may be used
in methods of using or methods of treatment, for the allevia
tion of back pain and/or the restoration and/or treatment of
adverse spinal conditions. For instance, the implant may be
inserted between two vertebrae, for example, to retain or
expand a spacing there between.
0121 FIGS. 19-21 illustrate an expansible implant of the
Subject disclosure as it would be employed as an interverte
bral implant between two vertebrae where one or more of the
vertebrae and/or the space between the vertebrae needs to be
retained or restored. Together FIGS. 19-21 illustrate steps of
a general method for restoring a portion of a spinal column.
For instance, as illustrated in FIG. 19, the method involves the

step of inserting (e.g., percutaneously) an expansible implant
10 according to some embodiments, in a collapsed configu
ration between two vertebrae, e.g., between adjacent spinous
processes.

0122) Specifically, in some embodiments, the method
includes the implant being inserted and positioned in Such a
manner that the recesses 8a and 8b of the plates 6a and 6b
align with a portion of a vertebrae 111a and 111b in a plane of
expansion 2a (for example). Such that as the implant 10 is
expanded plates 6a and 6b move outwardly from a central
axis 100, in the plane of expansion 2a, the recesses 8a and 8b
engage the corresponding vertebrae portions 111a and 111b.
0123. As illustrated in FIG. 20, once inserted and posi
tioned between the bone portions, the retaining element 19 of
the expansible implant 10 may be engaged and the implant
expanded so that the recesses 8a and 8b engage the associated
bone portions 111a and 111b, respectively. For instance, in
some embodiments, the bone portions 111a and 111b fit
Snugly into recesses 8a and 8b, for example, where the
recesses have been configured to accommodate the morphol
ogy of the bone. FIG. 21 illustrates a fully expanded expan
sible implant once it has been deployed between the two
portions of two adjacent bones 101 and 102, for instance,
adjacent spinous processes.
0.124 FIGS. 22-25 illustrate an expansible implant con
taining an envelope member as it would be employed as an
intervertebral implant between two different vertebral bodies
where one or more the vertebrae and/or the space between the
bones needs to be restored. FIG.22 illustrates the implant 10
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with the envelope member 113 prior to insertion within a
body wherein the implant 10 is in a contracted or collapsed
configuration and the envelope member 113 is not expanded
(e.g., not inflated). FIG. 23 illustrates the implant 10 with the
envelope member 113 as the implant 10 and envelope mem
ber 113 would be post insertion in their expanded configura
tions.

0.125 Together FIGS. 24-25 illustrate the steps of agen
eral method for restoringaportion of a spinal columnusing an
implant with an expandable envelope member. For instance,
the method involves inserting, e.g., percutaneously, an expan
sible implant 10 with an envelope member 113 into a body,
wherein the envelope member is deflated and the implant is in
a collapsed configuration. See FIG. 22. The implant may be
inserted, for instance, between two Surfaces, e.g., interverte
bral bone Surfaces, in need of restoration, such as between

adjacent spinous processes.
I0126. As illustrated in FIG. 24, the implant is inserted and
positioned in such a manner that the recesses 8a and 8b of the
plates 6a and 6b align with a portion of the bone 111a and
111b in a plane of expansion 2a, such that as the implant 10 is
expanded plates 6a and 6b move outwardly from a central
axis 100, in the plane 2a, the recesses 8a and 8b engage the
bone portions 111a and 111b.
I0127. Once inserted and positioned between the two ver
tebrae, the retaining element 19 of the expansible implant 10
may be engaged and the implant expanded so that the recesses
8a and 8b engage portions 111a and 111b, respectively. Once
the implant is expanded, the envelope member 113 may be
expanded. Alternatively, the two elements may be expanded
simultaneously together. For instance, by the insertion of a
fluid, e.g. particulate matter and/or cement, within a lumen of
the envelope member, Such as through an insertion receiving
opening 114 of the envelope member, the envelop member
may be filled and expanded either with or without vertebral
height restoration. Once the envelope member has been filled,
the opening 114 may be sealed, for instance, by any means
well known in the art

0128. In some embodiments, as illustrated in FIG. 24, the
bone portions 111a and 111b fit snugly into recesses 8a and
8b. In this manner, although the envelope 113 is expanded, the
expansion of the envelope does not result in a deformation of
the recess portion 8 of the plates 3a and 3b. Accordingly, in
some embodiments, the recesses 8 and envelope member 113
have been configured to associate with one another in Such a
manner as to accommodated the morphology of the associ
ated bone portion/surface. FIG.25 illustrates a fully expanded
expansible implant with a fully expanded envelope member
once it has been deployed between two portions of two adja
cent bones 101 and 102, for instance, adjacent spinous pro
CCSSCS.

I0129 FIG. 26A-D illustrates the deployment of an expan
sible implant of the subject disclosure as an intervertebral
implant between two different vertebral bones wherein one or
more the bones themselves and/or the space between the
bones needs to be restored. As depicted in FIG. 26A, the
method involves the step of inserting (e.g., percutaneously)
an expansible implant 10 of the subject disclosure in a col
lapsed configuration into a body, for instance, between two
bones, e.g., bone portions, in need of restoration, Such as
between adjacent spinous processes 111a and 111b. For
example, in a percutaneous approach, a sharp instrument may
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be inserted between the two spinal processes into the inters
pinous ligament, performing a hole which will accept the
insertion of the implant.
0130. In some embodiments, as illustrated in FIG. 26 B,
the method includes the implant 10 being inserted between
two opposing bone portions 111a and 111b and positioned in
such a manner that the recesses 8a and 8b of the plates 6a and
6b align with the associated bone portions 111a and 111b. For
instance, the implant may be inserted in a symmetrical way
along the Sagital plane.
0131. As illustrated in FIG. 26 C, once inserted and posi
tioned, the implant may be rotated clockwise or counter
clockwise by any amount, e.g., by about 45° to about 135°, for
instance, about 90°, so that the implant 10 is in an expansion
position. For example, a position wherein the recesses 8a and
8b of the plates 6a and 6b are both aligned and in plane with
a portion of the bone portions 111a and 111b along plane 2a,
such that as the implant 10 is expanded plates 6a and 6b move
outwardly from a central axis 100, in the plane of expansion
2a, the recesses 8a and 8b engage the bone portions 111a and
111b. The implant may be rotated by any suitable means, for
instance, via the rotation of an implant holder associated
therewith.

0132) For instance, in some embodiments, the implant
may be held in place in association with an implant holder,
whereby the implant holder may be rotated thereby rotating
the implant. For example, the implant holder or the part of the
implant holder where the implant is associated may be
rotated. In this manner, the implant may easily be inserted
through an opening created in a body and rotated into correct
orientation so as to be aligned with a Suitable plane of expan
sion without causing Substantial stress on the bones, e.g.,
spinal process. Further, in Some embodiments, the rotating
allows for the implant to have a good, e.g., tight fit, between
the implant, e.g., recess Surface, and the bone portion, e.g.,
spinal process, in contact therewith. In some embodiments,
the implant may be larger in one direction than another. Thus,
the implant may be inserted with the small height in the
direction of the expansion. The higher height may therefore
be positioned into the transversal plane. Hence, by rotating
the implant the higher height is positioned into the direction
of expansion. The recesses may then come into place, for
instance, in contact with the spinous bone. In this manner, for
example, the implant may be introduced between the spinous
processes and placed between the vertebrae prior to expan
Sion, without constraining the spine.
0133) Once rotated so that plates 6a and 6b are aligned in
plane 2a between two bone portions, e.g., spinous processes,
a retaining element may be inserted through an aperture of
end plates 3a and 3b and moveably associated there with such
that when the retaining element is engaged the implant is
expanded as illustrated in FIG. 26 D. For instance, as shown
in FIG. 26 D, once inserted, rotated (if necessary), and posi
tioned between two bones in need of restoration, the retaining
element 19 of the expansible implant 10 is engaged and the
implant is expanded so that the recesses 8a and 8b engage
bone portions 111a and 111b, such that the restoration sur
faces 111a and 111b fit snugly into recesses 8a and 8b.
Although the retaining element is depicted as being associ
ated with the aperture post implantation of the body 10, it is to
be noted that the retaining element may be inserted into the
recess prior to implantation of the device, such that the device
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is essentially pre-assembled prior to implantation. In Such an
embodiment, the procedure for expansion of the implant may
essentially be the same.
0.134. It will thus be seen that the disclosure attains the
objects made apparent from the preceding description. Since
certain changes may be made without departing from the
Scope of the present disclosure, it is intended that all matter
contained in the above description or shown in the accompa
nying drawings be interpreted as illustrative and not in a
literal sense (and thus, not limiting). Practitioners of the art
will realize that the method, device and system configurations
depicted and described herein are examples of multiple pos
sible system configurations that fall within the scope of the
current disclosure.

0.135 While the disclosure has been described with refer
ence to the specific embodiments thereof, it should be under
stood by those skilled in the art that various changes may be
made and equivalents may be substituted without departing
from the true spirit and scope of the disclosure. In addition,
many modifications may be made to adapt a particular situa
tion, material, composition of matter, process, process step or
steps, to the objective, spirit and scope of the disclosure. All
such modifications are intended to be within the scope of the
claims appended hereto.
What is claimed is:

1. An intervertebral expansible implant, comprising:
a plane of expansion intrinsic to the implant;
a first and second opposed plates each plate including a
recess configured for engaging a portion of a respective
vertebrae of two vertebrae adjacent each respective
plate, wherein the first and second plates are intended to
move away from one another according to the plane of
expansion as the implant is expanded;
at least first and second opposed end members associated
with each of said opposed plates, wherein at least one of
said end members includes an aperture configured for
receiving one end of a retaining element adapted to
maintain the implant in an expanded configuration after
expansion; and
a retaining element.
2. The expansible implant according to claim 1, further
comprising at least a first and second Support associated with
at least one of said first and second plates.
3. The expansible implant according to claim 2, wherein
each of said first and second Supports is further associated
with at least one end member.

4. The expansible implant according to claim 1, wherein at
least one of said end members includes a proximal Surface
and a distal Surface and a first aperture of the at least one
aperture provided in said respective end member extends
from said proximal Surface to said distal Surface.
5. The expansible implant according to claim 4, wherein
the first aperture of the at least one aperture further includes a
mating area formating with a respective portion of the retain
ing element.
6. The expansible implant according to claim 5, wherein
said first aperture is provided in said end member posi
tioned distally on said implant;
a second aperture, provided in said end member positioned
proximally on said implant;
said retaining element including at least an abutment pro
vided on a proximal end of the retaining element;
said first aperture is configured for receiving a distal por
tion of said retaining element, at least said distal end of
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said retaining element includes a corresponding mating
area to the mating area of the first aperture;
said second aperture is configured for receiving a proximal
portion of said retaining element such that when said
mating area of said distal end of said retaining element
mates with said mating area of said first aperture, the
abutment is positioned proximate an exterior side of the
proximal end member of said implant, thereby enabling
said retaining element to retain the implant in an
expanded configuration.
7. The expansible implant according to claim 6, wherein
said mating areas comprise corresponding screw threads.
8. The expansible implant according to claim 7, wherein
the second aperture comprises screw threads and in place of
or in addition to the abutment, the proximal end of the retain
ing element includes screw threads corresponding to the
screw threads of the second aperture, and upon the corre
sponding screw threads of the second aperture and proximal
end of said retaining element being engaged with one another,
the retaining element retains the implant in an expanded
configuration.
9. The expansible implant according to claim 7, wherein
said mating areas comprise corresponding screw threads, and
wherein upon said abutment abutting with the exterior side of
said proximal end member, further threading of the screw
threads corresponds to expansion of said implant.
10. The expansible implant according to claim 9, wherein
the degree of expansion of the implant is controlled by the
amount of threaded engagement of said corresponding screw
threads.

11. The expansible implant according to claim 1, wherein
said retaining element is selected from the group consisting
of a screw, a rivet, a wire and combinations thereof.

12. The expansible implant according to claim 11, wherein
a distal end of said wire includes a hook adapted for engaging
at least a portion of said first aperture Such that upon said
implant being in a desired expanded State, said abutment is
formed on a proximal end of said wire.
13. The expansible implant of claim 1, further comprising
an expandable envelope member.
14. The expansible implant of claim 13, wherein the
expandable envelope member at least partially covers said
implant.
15. The expansible implant of claim 13, wherein said enve
lope is capable of being expanded by the expansion of the
implant from a collapsed to an expanded configuration.
16. The expansible implant of claim 13, wherein after
expansion of the implant, the expandable envelope is pro
vided with a material for aiding in retaining the expanded
configuration of the implant.
17. The expansible implant of claim 16, wherein said mate
rial comprises a bone cement.
18. A method for restoring an intervertebral space between
two vertebral bones, comprising the steps of:
percutaneously inserting into a body an expansible
implant, wherein the expansible implant includes a con
tracted and an expanded configuration, and said implant
comprises:
first and second opposed plates each plate including a
recess configured for engaging a respective portion of
said two vertebral bones, wherein the first and second

plates are intended to move away from one another
toward said respective vertebral bones as the implant
is expanded;
a first and second opposed end members associated with
each of said opposed plates, wherein at least one of
said end members includes an aperture configured for
receiving one end of a retaining element adapted to
maintain the implant in an expanded configuration
after expansion; and
a retaining element;
positioning said implant between said vertebral bones; and
expanding the implant from said contracted configuration
to said expanded configuration and thereby restoring
said intervertebral space.
19. The method according to claim 18, wherein said
implant is expanded to an expanded configuration by engage
ment of said retaining element.
20. The method according to claim 18, wherein once said
implant is expanded, said retaining element retains the
implant in the expanded configuration.
21. The method according to claim 18, wherein said posi
tioning comprises aligning said recesses with respective ver
tebral bones such that when the implant is expanded the
recesses engage a portion of the vertebral bones.
22. The method according to claim 21, wherein said posi
tioning further includes rotating said implant so as to align the
recesses with the vertebral bones.

23. The method according to claim 22, wherein said expan
sion or rotation of the said implant causes said recesses to
contact and engage a portion of said vertebral bones.
24. The method according to claim 23, wherein said por
tion of the vertebral bones fit within the recess of the implant.
25. The method according to claim 18, wherein the implant
is inserted in a collapsed configuration.
26. The method according to claim 18, wherein said
implant further comprises an envelope member.
27. The method according to claim 26, wherein said enve
lope member is expanded prior to or after expansion of the
implant.
28. The method according to claim 27, wherein said enve
lope member is expanded via the expansion of the implant.
29. The method according to claim 26, wherein said enve
lope member is expanded by the addition of a fill material
therein.

30. An intervertebral spinous process expansible implant,
comprising:
a plane of expansion intrinsic to the implant;
a first and second opposed plates each plate including a
recess configured for engaging a portion of a respective
vertebrae of two vertebrae adjacent each respective
plate, wherein the first and second plates are intended to
move away from one another according to the plane of
expansion as the implant is expanded;
at least first and second opposed end members associated
with each of said opposed plates, wherein at least one of
said end members includes an aperture configured for
receiving one end of a retaining element adapted to
maintain the implant in an expanded configuration after
expansion; and
a retaining element.

